ABSTRACT
Introduction
The simplest nonlinear flow model which describes the boundary layer flow is the Newtonian flow model described by the Navier-Stokes equations. The solution of this unsteady three dimensional equation by implementing different assumptions and boundary or/ initial conditions the number of solutions are obtained [ ] [ ] 13 
. −
To find the solution of non-Newtonian flow problems, perturbation approach played an important role, because, with the assumption of making the non-Newtonian parameter as small the nonlinear part is perturbed and linear systems are made to solve the governing systems [ ] 19 22 − . However, it was not applicable for large parameters. Liao [ ] 23 28 − is the first to introduce a method which is advanced and better than the perturbation and it gives the analytic solution, namely, Homotopy Analysis Method. The beauty of the procedure is that it solves the nonlinear partial differential equations without prescribing the small or large parameter, and almost gives the exact solution. The present paper is an attempt to study the third grade unidirectional flow between two infinite boundaries influenced by a constant pressure gradient. The fluid is flowing in x-direction and is symmetric. The flow equations arising are steady nonlinear second order differential equation. Homotopy Analysis Method is used to find the solutions of two layers separately. The graphs are also sketched to see the physical impacts of non-Newtonian parameters.
Problem Formulation and Governing Equations
We study the flow of two immiscible incompressible third grade fluids between two straight infinite plates under a constant pressure gradient. The flow geometry under consideration is depicted in Figure 1 . We choose the x -axis in the direction of the mid line and y -axis normal to it. The gap between these two plates is defined as 2b and the flow between these plates is in the x -direction. The system is symmetric with respect to the horizontal axis. The fluid is filled between two regions. In the fluid region 1, the fluid is dense, and supposed to be non-Newtonian, whereas in the fluid region 2, we assume a Newtonian fluid. The equations of flow for each fluid layer, in the absence of body forces, can be expressed as 2 , 1 0
is the velocity vector, ( k ) ρ is the density of each layer and the superscript k denotes the layer number. The operator d / dt denotes the material time derivative and p is the pressure. The extra stress tensor S for each layer is defined by
μ is the coefficient of viscosities and 
The flow is steady and fully developed, and the velocity fields and the extra stress are assumed to be the following form:
By substitution these relations into the field equations, we find that equations 1 ( ) is satisfied identically and equations 2 ( ) takes the following form:
where the components of extra stress ( ) in component form can be written as
If we introduce generalized pressure
we may rewrite the above system as
( ) implies that ) p is independent of y and accordingly the equation ( )
The expression for 
Thus the resulting differential equations for each layer are
The Boundary Conditions
The boundary conditions associated with the problem under consideration are:
(a) Shear stress at the interface is the same for both fluids. That is 
HAM Solution
The base function for equations (18) and (19) is
The solution for the equations can be written as 
